The development of the pattern of innervation in chicken hindlimb muscles: evidence for specification of nerve-muscle connections.
The pattern of innervation in 13 chicken hindlimb muscles was studied at various stages of development in order to examine the mechanisms which regulate its formation. The pattern of innervation was visualized by examining the distribution of fiber types within each muscle. It was found that the fiber type which a myotube acquired was influenced by both its time of formation and its position within a muscle. The earliest generation of myotubes (primary) had a marked tendency to become type I fibers, whereas, in contrast, the later generation of myotubes (secondary) tended to differentiate into type II fibers. There were regions of muscle, however, in which primary myotubes differentiated into type II fibers and other regions in which secondary myotubes acquired type I characteristics. During the development of some muscles the pattern of fiber types changed as a result of either a selective loss of type I fibers or, in other cases, a rearrangement of some of the initial neuromuscular contacts. These observations are consistent with the pattern of innervation of a muscle being established as a result of differential projection patterns of fast and slow motoneurons and the existence of some type of chemoaffinity where particular myotubes are preferentially innervated by particular motoneurons.